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Whether or not the eccrine sweat glands of the cat's foot pad possess a centrally controlled thermoregulatory function is not certain, but that is not the question herein at stake. Indeed, the present discussion concerns the behavior of sweat glands deprived by nerve severance of their central control. It describes the influence of temperature change upon activity of the peripheral neuroglandular apparatus and considers in this connection the question of nonnervous thermal sweating.
Cats in nembutal narcosis have been studied. In some experiments, body temperature was manipulated by heating pads and ice bags and measured rectally. In others, a heating pad or ice bag was applied locally to the foot and temperature was measured at the foot pad by means of a thermister thermometer. The latter method represents a refinement added during the course of the work. of frequency 10 per sec, be delivered after an interval, it is found that the latency of sweat emergence in response to the test stimulation varies linearly with duration of the rest period between stimulations.' The explanation is that reabsorption goes on during the rest period and varies in degree linearly with duration of that rest period. Figure 1 illustrates the experiment performed at two ranges of body temperature: 35-35.50C for the upper plot, 38.4-40'C for the lower. In each case, the relation between rest period and emergence latency is linear, as expected, but the slopes differ, emergence latencies being at the higher temperature roughly a third shorter.
Another way of doing the experiment is to hold the rest period constant and to measure emergence latency as a function of varying temperature. Figure 2 shows the result of such an experiment. From this type of observation, it is seen that emergence latency is a linear function of body temperature. Unfortunately, it is not possible to measure secretion in-dependently of reabsorption and the end result in Figures 1 and 2 will have been influenced by any change that might have taken place in reabsorption rate.
Temperature and Reabsorption.-Reabsorption can be measured independently by observing the change in impedance that occurs during recovery following a period of intense activity.3 Figure 3 pedance. For one of these (A), the foot pad temperature was 27-27.50C; for the other (B), it was 36-36.50C. It is evident from comparison of the two curves that reabsorption progresses at a considerably higher rate at the higher temperature. From this, it appears that the shortening of latency for sweat emergence with increase in temperature, as seen in Figures 1 and 2 , takes place in the face of an increased rate of reabsorption.
The Question of Thermal Secretion.-The effect noted in connection with Figures  1 and 2 might be explained in one of two ways. One might suppose that the sweat glands are constantly secreting in the resting state at a rate that is temperature-dependent. The balance between secretion and reabsorption would be shifted by a rise in temperature with the result that there would be, after a given rest period, more sweat in the ducts and hence the latency for emergence would be shorter. Alternatively, one could suppose that the reactivity of the secreting cells to nerve impulses would vary as the temperature. Then, fewer nerve impulses in the test sequence would at the higher temperature produce an equivalent amount of sweat and, in consequence, the latency of emergence would be reduced.
The first of these two possibilities postulates a nonnervous thermally controlled secretion of the sweat glands. It is a postulate that can be tested by observation of the sweat gland action potentials during temperature change. If the mean level of sweat in the ducts were to rise during warming, which it would have to do to account for the results of Figures 1 and 2 on the postulate of nonnervous thermal secretion, then the action potentials of the sweat glands would increase in recorded magnitude due to lowering of in-series resistance.2 Figure 4 shows the results of three experiments designed to reveal during warming any change in the sweat gland action potential. It is necessary to employ very low frequency testing stimulation in order that the stimulation itself should not build up the sweat columns, so causing an increment in recorded response.
A test frequency of one per min is satisfactory2 and was used throughout. Reading from left to right, foot pad temperature rose from 260 to 360C, from 27.50 to 36WC, and from 25.5°to 34WC respectively in the three experiments illustrated. In each of the experiments, there is a small shift in the resting potential difference across the foot pad, but these shifts displayed no consistent electrical sign. Of importance to the present consideration, however, is the absence of any change in recorded magnitude of the action potentials elicited by electrical stimulation. From this fact, one would conclude that there had been no change in the mean level of sweat in the ducts. This in turn gives good reason for supposing that nonnervous thermal secretion of sweat does not occur except possibly at very high temperatures caused by local heating.4 Certainly there is no ground for invoking nonnervous sweating to account for the results shown in Figures 1 and 2 .
The conclusion to be drawn from these experiments is that a rise in temperature enhances both the secretory response to nerve impulses and the reabsorptive function of the sweat glands, the former necessarily to a greater degree than the latter. This implies that the sweat glands during reflex sweating would yield per nerve impulse sweat in amount varying with local temperature. In other words, the properties of the peripheral effector would modulate the response due to central action. In this is found an explanation for the fact there is during general reflex
